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[57] ABSTRACT

A device and a method are provided for reducing false
indications of leakage between the inner and outer walls
of a double-wall tank. The device reduces contact be-
tween- a sensor assembly and condensation which forms
between the walls, preferably comprising an isolation
stand-off flange secured around a portion of the sensor
assembly. The method comprises spacing the sensor
assembly from the walls to reduce the potential for
contact between the sensor assembly and condensation.

10 Claims, 2 Drawing Sheets
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DEVICE AND METHOD FOR REDUCING FALSE
INDICATIONS OF LEAKAGE IN A
DOUBLE-WALL TANK

TECHNICAL FIELD OF THE INVENTION

The present invention relates to detection of leaks
between the walls of a double-wall tank, and in particu-

lar, a device and method for reducing false indications
of leakage.

BACKGROUND OF THE INVENTION

Underground tanks are frequently used for the stor-
age of liquids, such as gasoline at service stations. Such
tanks can be made of fiberglass, coated steel or other
materials. While the integrity of most tanks is generally
good, leaks occasionally occur resulting in the product
contained within a tank escaping into the environment
and/or ground water seeping into the tank and contami-
nating the product. Environmental concerns and result-
Ing governmental regulations have led to the wide-
spread use of double-wall tanks having an inner wall to
contain the product and an outer wall surrounding the
inner wall, with a small space separating the two.

The double-wall configuration serves two purposes.
First, if a leak forms in the inner wall, the outer wall will
prevent product from escaping into the external envi-
ronment and possibly polluting the soi1l or ground wa-
ter. Secondly, 1if a leak forms in the outer wall, the inner
wall will prevent ground water from entering the inner
tank and contaminating the product. Consequently, a
breach in either wall will result in product or ground
water being retained in the annular space between the
walls, which 1s typically about 1 inch to 11 inches wide
(although tanks with larger and smaller spacing are also
used).

It can be appreciated that the detection of product or
water within the annular space 1s extremely important.

If a leak 1s detected and confirmed quickly, the tank can
be repatred or, more typically, replaced before signifi-
cant contamination occurs. Various devices have been
proposed for detecting leaks, such as filling the annular
space with a fluid and monitoring the hydrostatic pres-
sure or electrical conductivity of the fluid. Another
method employs a dye which is soluble in hydrocarbons
but not water. The dye is lowered to the bottom of the
annular space and periodically removed for mspection.
If a leak of hydrocarbon liquid has occurred, the dye
will have dissolved.

U.S. Pat. No. 4,682,156 by Wainwright, issued Jul.
21, 1987 and entitled *“Solvent Detector,” commonly
assigned to the assignee of the present invention, is
directed to the detection of solvents, including hydro-
carbons, in a perforated well casing. The device em-
ploys a hydrocarbon-soluble filament which intercon-
nects a mass and a weighing assembly, the latter being
joined to an alarm indicator. The filament and mass are
lowered into the well casing; hydrocarbons present in
the space will dissolve the filament and allow the mass
to fall free. The weighing assembly detects the resulting
reduction of weight and triggers an alarm.

U.S. Pat. No. 4,712,505 by Wainwright, issued Dec.
15, 1987 and entitled “Combination Hazardous Liquid
and Water Sensor,” also commonly assigned to the
assignee of the present invention, discloses an apparatus
and a method for sensing the presence of product and-
/or water in the annular space between the walls of a
double-wall tank. A product-sensing element and a
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water-sensing element are operatively associated with
each other to control the compression of a spring. The
spring 1s operatively connected to a colored marker
which 1s able to move from within an opaque tube to
within a transparent tube using the force of the spring.
When the product-sensing element is contacted by
product or the water-sensing element 1s contacted by
water, the respective element weakens and the spring
force moves the colored marker so that it is within the
transparent tube to indicate that product or water 1s
present in the annular space. |

It can be appreciated that some sensors will not de-
tect the presence of water or are not sensitive to the
presence of small amounts of product or water. Con-
versely, with some sensors, particularly those designed
to be particularly sensitive to the presence of even very
small amounts of product or water, condensation which
forms in the annular space can trigger false indications
of leakage. Such condensation can form, for example,
when the temperature of the product within the inner
tank is different from the temperature of the ground
outside the outer tank. This temperature difference may
occur when product 1s added to the tank or when a
manhole cover above a tank riser 1s warmed, such as by
the sun. Condensation tends to form first on rough sur-
faces, such as the surfaces of the walls of a double-wall
tank or on the surface of the cable used to connect a
remote indicator to a sensor located at the bottom of the
annular space. Such a cable typically is routed down the
tank riser to the bottom of the annular space. Because
the distance between the inner and outer walls may only
be about 1 inch, the cable will generally follow the
circumference of the outer wall. Consequently, conden-
sation which forms within the annular space can run
down either or both of the tank walls to the bottom of

the annular space and can also run down the cable to the
sensor. Furthermore, tanks are frequently installed in

the ground with a slight angle to horizontal (about 1° to
2°) in order to enhance the pooling of leaked product or
water to facilitate detection. However, pooling of con-
densation is also enhanced, increasing the likelihood
that condensation will be detected by the sensor and
producing a false indication of leakage.

Because an operator cannot determine in advance
whether an indication of water in the annular space is a
result of a leak or a result of condensation, all such
indications must be checked out. This typically involves
pulling the sensor assembly out from the annular space
and visually inspecting it. And, because typical sensor
elements can only be used once, replacement of the
sensor element 1s required after contact with condensa-
tion. The sensor assembly must then be reinstalled in the
bottom of the annular space. Manual inspection is time
consuming and inconvenient and replacement of sensor
elements is an undesired expense. Consequently, a need
has arisen for a device and a method for reducing false
indications of leakage due to condensation between the
inner and outer walls of a double-wall tank.

SUMMARY OF THE INVENTION

In accordance with the present invention, a device
and a method are provided for reducing false indica-
tions of leakage between the inner and outer walls of a
double-wall tank. The device comprises means for sub-
stantially reducing contact between a sensor and con-
densation which forms in the annular space between the
inner and outer walls. The device comprises means for
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spacing the sensor from the inner and outer walls. Pref-
erably, the device comprises an isolation stand-off
flange posttioned around a portion of the sensor to sepa-
rate the sensor from the tank walls and also to divert
condensation which runs down the cable before it 5
reaches the sensor assembly.

The device of the present invention has dimensions
selected to permit the sensor to which it is secured to be
lowered to the bottom of the annular space of a double-
wall tank. When the sensor is in a substantially horizon- 10
tal position at the bottom, the device provides a gap
between the sensor and the surfaces of the tank walls.
Thus, there is a reduced likelihood that condensation
which forms in the annular space will come in contact
with the sensor. However, product or water which 15
infiltrates into the annular space in larger volume will
be detected. Additionally, the device has a shape which
enables 1t to act as a barrier between the cable and the
sensor, thus reducing the likelihood that condensation
which travels down the cable will contact the sensor. 20

In another embodiment, a method is provided for
reducing false indications of leakage comprising the
steps of providing a sensor in a double-wall tank and
reducing the likelihood of contact of condensation with
the sensor. Preferably, the method includes the step of 25
spacing the sensor from the tank walls.

Consequently, the device and method of the present
invention substantially reduce false indications of leak-
age caused by condensation.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 1s a perspective view of an underground dou-
ble-wall tank with portions cut away to illustrate the
placement of a sensor assembly;

FIG. 2 1s an exploded perspective view of a sensor 35
assembly, including the isolation stand-off flange of the
' present invention; and

FIG. 3 1s a cross-sectional view of a portion of the
bottom of a double-wall tank with a sensor assembly,
including one embodiment of the stand-off flange of the 40
present invention, positioned therein.

DETAILED DESCRIPTION

FIG. 11s a perspective view of an underground dou-
ble-wall tank 10 with a portion cut away to illustrate the 45
placement of a sensor assembly 12. The tank 10 includes
an inner wall 13 and an outer wall 14, spaced from the
inner wall 13 to form an annular space 16. The tank 10
1s burted under the surface 18 of the ground 20; in a
typical service station installation, the top of the tank 10 50
1s about two to four feet beneath the surface 18. A man-
hole 22 provides access to a tank riser 24 which projects
above a backfill level 26 within the manhole 22. A cover
28 seals the manhole 22 and a riser lid 30 seals the tank
riser 24 The sensor assembly 12 is positioned at the 55
bottom of the annular space 16 and, in the installation
illustrated in the Figures, is attached to a mechanical
control assembly 32 having an inner mechanical cable
48 and a protective outer casing 50 (FIG. 2). The con-
trol assembly 32 is connected to a riser adapter 34 in the 60
tank riser 24. Also connected to the riser adapter 34 is
one end of an electrical cable 36; the other end is con-
nected to a remote indicator such as a light or bell (not
shown). Within the riser adapter 34 is a device by which
movement of the mechanical cable 48 within the con- 65
trol assembly 32 is converted into an electrical signal for
transmission by the electrical cable 36 to the remote
indicator. For example, a magnetic reed switch or other
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proximity detection device can be secured inside the
riser adapter 34 and electrically connected to the elec-
trical cable 36; a magnet can be secured to the mechani-
cal cable 48. When the sensor assembly 12 causes the
mechanical cable 48 to move within the casing 50, cor-
responding movement of the magnet activates the reed
switch and a signal is transmitted to the remote indica-
tor to indicate possible leakage in the tank 10. Also
within the riser adapter 34 is a test handle for manually
moving the mechanical cable 48 to test the operation of
the entire system. It will be appreciated that FIG. 1
tlustrates only one arrangement of the sensor assembly
12 in the annular space 16 of the tank 10. For example,
the tank riser 24 and the manhole cover 28 could be
positioned at one end of the tank 10 such that the con-
trol assembly 32, with the sensor assembly 12, drops
straight down to the bottom of the annular space 16.

FIG. 2 illustrates an exploded view of the sensor
assembly 12. It comprises a combination sensing ele-
ment 41, having a water-sensing portion 38 and a pro-
duct-sensing portion 42, positioned within a sensor
guard 40. A spring 44 holds the sensing element 41
within the sensor guard 40 and, when compressed, bi-
ases 1t toward a closed tip 39 of the sensor guard 40. The
spring 44 also repositions the sensing element 41 after
the system 1s manually tested. Apertures 46 around the
circumference of the sensor guard 40 permit water or
leaked product to come into contact with the sensing
element 41.

As previously described, the control assembly 32
includes the inner mechanical cable 48 and the protec-
tive outer casing 50. A crimp sleeve 52 is secured to an
end of the mechanical cable 48 and fits into an opening
33 1n one end of the sensing element 41.

When the members of the sensor assembly 12 are
assembled, the opening 53 in the sensing element 41
receives the sleeve 52 through the opening 53. The
sensor guard 40, with the spring 44 and the sensing
element 41 positioned therein, is secured to the control
assembly 32, such as by screwing it onto threads 54. The
spring 44 is thus compressed between the tip 39 of the
sensor guard 40 and the end of the threads 54. The
opposite end of the control assembly 32 is threaded onto
the lower end of the riser adapter 34 and one end of the
electnical cable 36 1s threaded or otherwise secured to
the upper end of the riser adapter 34. A second spring
(not shown) located in the riser adapter 34 urges the
mechanical cable 48 and the sleeve 52 against the sens-
ing element 41. However, the product-sensing portion
42 and the water-sensing portion 38 are sufficiently
strong 1n the absence of product or water, respectively,
to prevent the sleeve 52 and the mechanical cable 48
from pushing through the sensing element 41 within the
sensor guard 40. -

After assembly, the control assembly 32, with the
sensor assembly 12, is lowered into the tank riser 24 and
through the annular space 16 until the sensor assembly
12 rests on the bottom of the annular space 16. The riser
lid 30 is then secured to the top of the tank riser 24 and
the manhole cover 28 is secured to the top of the man-
hole 22.

The operation of the sensor assembly 12 and related
mechanical and electrical members will now be de-
scribed. If water enters the sensor assembly 12 through
one or more apertures 46 and contacts the water-sensing
portion 38, or if product enters the sensor assembly 12
through one or more of the apertures 46 and contacts
the product-sensing portion 42, the respective sensing
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portion degrades and weakens and the spring in the riser
adapter 34 causes the mechanical cable 48 and the
sleeve 52 to move farther into the sensor guard 40 or to
penetrate through the water-sensing portion 38. In the
riser adapter 34, the magnetic reed switch (or similar
device) 1s activated by the movement of the mechanical
cable 48 and sends a signal through the electrical cable
36 to the remote indicator, thereby indicating the pres-
~ ence of water or product in the bottom of the annular
space 16 of the tank 10.

Activation of the remote indicator can indicate the
existence of a leak in either the inner wall 13 or outer
wall 14 of the tank 10 or may merely be responsive to
the presence of condensation in the annular space 16. In
order to determine which of these conditions actually
exists, the operator responding to the activation of the
leak 1ndicator must remove and inspect the sensor as-
sembly 12. The operator notes the presence or absence
of a petrochemical odor and may also disassemble the
sensor assembly 12 for visual inspection for the presence
of water and/or product. In the event nothing is re-
vealed by these inspections, chemical analysis of fluids
and vapors in the annular space 16 may be required. If
no leak of water or product is actually detected, the
- sensor assembly 12 1s replaced with a new sensor assem-
bly and lowered to the bottom of the annular space 16.
It can be appreciated that the entire removal, inspection
and replacement process 1s time consuming and poten-
tially expensive but that it must be carried out 1n all
instances in order to reduce leakage and resultant con-
tamination.

To reduce false indications of leakage, the present
invention substantially reduces contact between the
sensor assembly 12 and condensation which forms be-
tween the inner and outer walls 13 and 14 in the annular
space 16. In the embodiment illustrated in FIG. 2, the
device of the present invention comprises an isolation
stand-off flange §6 to be positioned around a portion of
the sensor assembly 12 or between the contro] assembly
32 and the sensor guard 40. It has been found that spac-
ing the sensor assembly 12 as little as § of an inch from
the inner surface of the outer wall 14 at the bottom of
the annular space 16 substantially reduces contact be-
tween the sensor assembly 12 and condensation. To
provide such spacing, the flange 56 preferably has a
radius at least § of an inch greater than the radius of the
sensor assembly 12. The flange 56 should not have so
large a diameter, however, that it will prevent the sen-
sor assembly 12 from passing between the inner and
outer walls 12 and 14 of the tank 10. The spacing be-

tween the walls 1s typically about 131 inches. Preferably,
therefore, the flange 56 should have a diameter of about
1 inch.

‘To enhance the effectiveness of the flange 56 of the

present invention, it is also preferable that it be formed

from a water repellant material such as, for example, a
material identified by the trademark DELRIN ®Xa
registered trademark of DuPont, having water repellant
properties). When employing such a maternal, the likeli-
hood i1s reduced that condensation will form on the
surface of the flange 56 facing the tip 39, condensation
which could then enter the sensor assembly 12 and be
detected. Additionally, condensation which may form
on or run down the contro!l casing 50 will be repelled by
the opposite surface of the flange 56 and diverted before
coming into contact with the water-sensing portion 38
within the sensor guard 40. |
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The flange 36 should be sufficiently thick to remain
rigid and prevent the weight of the sensor assembly 12
from bending the flange 56 and allowing the sensor
assembly 12 to come into contact with the walls of tank
10. It has been found that a disk-shape flange made
using the DELRIN ®) material having water repellant
properties and having a diameter of about 1 inch and a
thickness of about 0.035 inches is sufficiently rigid to
provide the desired spacing between the sensor assem-
bly 12 and the inner surface of the outer wall 14.

FIG. 3 is a cross-sectional view of the sensor assem-
bly 12 positioned in the bottom of the annular space 16
of the tank 10. The flange 56, secured around a portion
of the sensor assembly 12, enables the sensor assembly
12 to remain spaced from the inner and outer walls 13
and 14. Thus, any condensation which may form within
the annular space 16 and which pools at the bottom is
less likely to contact the sensor assembly 12, and in
particular, the water-sensing portion 38, than if the
sensing assembly 12 was positioned directly on the inner
surface of the outer wall 14. Because such contact be-
tween the sensor assembly 12 and condensation is sub-
stantially reduced or eliminated, the likelihood of acti-
vation of the sensor assembly 12 by condensation is
substantially reduced, thereby substantially reducing
false indications of leakage by the remote indicator.

The present invention can be inexpensively pro-
duced, distributed, and nstalled. An existing sensor
assembly can be retro-fitted with the stand-off flange 56
or mnstallation can wait until the sensor assembly 1s re-
placed following a leakage indication. Although the
present invention has been described in detail, it should
be understood that various changes, substitutions and
alterations can be made herein without departing from
the spirit and scope of the invention as defined by the
attached claims. For example, the flange 56 can be made
with other materials and have different shapes and di-
mensions than described herein to accommodate the
mstallation of sensor assemblies in double-wall tanks
having different configurations.

What is claimed is:

1. In an apparatus for indicating the presence of leak-
age between inner and outer walls of a double-wall
tank, the apparatus comprising means for sensing such
leakage, the improvement comprising:

means for substantially reducing contact between the

sensing means and condensation which forms be-
tween the inner and outer walls, the source of con-
densation being one of a product and water, said
means for substantially reducing contact including
means for spacing the sensing means from the inner
and outer walls wherein said means for spacing
comprises a stand-off flange secured around a por-
tion of the sensing means.

2. The apparatus of claim 1 wherein:

said sensing means has a cylindrical shape and a first

- radius; and
said stand-off flange has a disk shape and a second
radius at least about one-eighth of an inch greater
than said first radius.

3. The apparatus of claim 2 wherein said second ra-
dius depends upon the spacing between the inner and
outer walls of the tank.

4. The apparatus of claim 1 wherein said means for
spacing comprises a moisture repellant material. |

5. The apparatus of claim 4, wherein said matenal is
DELRIN (®) having water repellant properties.
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6. In an apparatus for indicating the presence of leak-
age between inner and outer walls of a double-wall
tank, the apparatus comprising means for sensing such
leakage and means for interconnecting joined to the
sensing means, the improvement comprising:

means for substantially reducing contact between the

sensing means and condensation which forms be-
tween the inner and outer walls, the source of con-
densation being one of a product and water, said
means for reducing contact comprising means for
spacing the sensing means from the inner and outer
walls wherein said means for spacing comprises a
stand-off flange to be positioned between the sens-
ing means the interconnecting means.

7. A method for reducing false indications of leakage
between the inner and outer wall of a double-wall tank,
comprising the steps of:

providing sensing means:

spacing the sensing means from the inner surface of

the outer wall, said step of spacing including secur-
ing a stand-off flange around a portion of the sens-
Ing means; and

substantially reducing the potential for contact be-
tween the sensing means and condensation which

8

forms between the inner and outer walls, the

source of condensation being at least one of a prod-
uct and water.

8. A method for reducing false indications of leakage

5 between the inner and outer walls of a double-wall tank,

10

15

comprising the steps of:
providing sensing means;
spacing the sensing means from the inner surface of

the outer wall, said step of spacing including posi-
tioning a stand-off flange between the sensing
means and a cable means; and

substantially reducing the potential for contact be-

tween the sensing means and condensation which
forms between the inner and outer walls, the

source of condensation being one of a product and
water.

9. The method of claim 7, further comprising said
step of forming spacing means from a moisture repellant

20 matenal.
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10. The met.hod of claim 7, further comprising the
step of forming spacing means from DELRIN (R) mate-
rial having water repellant properties.

* * * * *
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